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Printing nuit arrangement in a web-fed rotary printing press 
BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a printing unit arrangement in a web-fed rotary printing 
press. In particular, the present invention relates to a printing unit arrangement in a 
lithographic web-fed rotary printing press which allows to print a 4/4 image on both sides 
of a paper web and which also allows for edition changes while the printing press is in 
operation. 

STATE OF THE ART 

In a lithographic web-fed rotary printing press, a running paper web is usually fed through 
a plurality of blanket-to-blanket printing units, which apply a multicolor unage to both 
sides of the web. For driving the printing units, different drive systems, drive principles 
and configurations of drive motors and drive gears axe known from the prior art. 

One of the most common driving principles used in combination with blanket-to-blanket 
printing units uses one single drive motor per printing unit, in order to drive the couples of 
associated plate and blanket cylinders which are mechanically coupled via meshing drive 
gear wheels. Although this principle is the most cost effective principle, the coupling of the 
plate and blanket cylinders via meshing gear wheels does not allow for flying imprinter 
operations which are necessary for edition changes and changes of spot colors in the 
printed image, while the printing press is in operation. Accordingly, these printing units do 
not offer a high flexibility and also require a shutdown of the printing presses for a 
comparatively long time, in order to exchange printing plates and/or the printing units in 
case of an edition change. 
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US 6,032,579 describes a blanket-to-blanket printing unit for a lithographic web-fed rotary 
newspaper printing press, in which the two blanket cylinders are mechanically coupled via 
drive gears which are driven by a first drive motor. Each of the two plate cylinders 
associated with one of die blanket cylinders is driven by its own independent drive motor, 
respectively. Due to the simultaneous control of the three independent drive motors, this 
highly flexible printing unit requires a sophisticated and therefore costly and complex 
control system. 

EP 0 820 861 A2 purports to disclose a blanket-to-blanket printing unit, in which the two 
blanket cylinders and one of the plate cylinders can be mechanically coupled to each other 
to be driven by a first drive motor, whereas the second plate cylinder is separately driven 
by a second drive motor, in order to perform a flying imprinter operation on one side of the 
web. In order to perform a flying imprinter operation on the other side of the web, the drive 
gear wheel associated with the first drive motor can be brought out of mesh with the gear 
wheels of the blanket cylinders, and a further gear wheel coupled to the drive shaft of the 
second drive motor can be brought into mesh with the blanket cylinder drive gear wheels. 

Due to the movable drive gear wheels, the print quality which can be obtained with the 
above-described printing unit is rather low compared to printing units, in which the drive 
gear wheels of the printing unit cylinders are in a constant mesh. Moreover, the document 
does not give any teaching to use the described 2-motor-drive printing unit in combination 
with other printing units in a tower arrangement. 

OBJECT OF THE INVENTION 

Having outlined the state of the art and its attendant disadvantages, it is accordi ngl y an 
object of the present invention, to provide for a printing unit arrangement in a lithographic 
web-fed rotary printing press for printin g newspapers, which on the one h a nd allows for 
flying imprinter operations, and which on the other hand requires a reduced number of 
drive motors for driving the printing unit arrangement. 
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According to a first object of the present invention, a printing unit arrangement in a web- 
fed rotary printing press comprises a first printing unit including a first and a second plate 
cylinder and a first and a second blanket cylinder. The first and second blanket cylinders 
and first and second plate cylinders are mechanically coupled to each other and are 
5 commonly driven by a common drive motor. The arrangement further comprises a second 
printing-unit which includes a first plate cylinder, a first blanket cylinder associated with 
the first plate cylinder, a second blanket cylinder mechanically coupled to the first blanket 
cylinder and a second plate cylinder associated with and being mechanically coupled to the 
second blanket cylinder, a first drive motor for individually driving the first plate cylinder 
10 and a second drive motor for commonly driving the first and second blanket cylinders and 
the second plate cylinder. The first and second printing units are arranged to print a colored 
image on both sides of a running paper web. This embodiment of the invention has the 
advantage that the second printing unit for performing the flying imprinter operation only 
uses two drive motors, which require a simplified and much more cost effective control 
IS equipment, whereas it allows at the same time for high quality printing, due to the fined 
mechanical coupling of the two blanket cylinders and the associated plate cylinder. 

According to another object of the present invention, sprinting unit arrangement m a web- 
fed rotary printing press comprises a third printing unit, which includes a first plate 
20 cylinder, a first blanket cylinder associated with said first plate cylinder, a second blanket 
cylinder mechanically coupled to said first blanket cylinder aid a second plate cylinder 
associated with and being mechanically coupled to said second blanket cylinder, a first 
drive motor for individually driving said first plate cylinder and a second drive motor for 
commonly driving said first and second blanket cylinders and said second plate cylinder. 

25 The first plate cylinder of the second printing unit and the first plate cylinder of the third 
pri-ring unit are engageable and disengageable with their associated blanket cylinders in 
alternation, in order to perform a flying imprinter operation on die same side of the web. 

According to an even further object of the present invention, the printing unit arrangement 
30 in a web-fed rotary printing press comprises a first printing unit, which includes a first and 
a second plate cylinder and a first and a second blanket cylinder. The first and second 
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blanket cylinders and first and second plate cylinders are mechanically coupled to each 
other and are commonly driven by a common drive motor. Moreover, the arrangement 
comprises a second printing unit, including a first plate cylinder, a first blanket cylinder 
associated with the first plate cylinder, a second plate cylinder, a second blanket cylinder 
5 associated with the second plate cylinder, the second blanket cylinder being mechanically 
coupled to said first blanket cylinder, a first drive motor for individually driving die first 
plate cylinder, a second drive motor for individually driving the second plate cylinder and a 
third drive motor for driving said first and second blanket cylinders, wherein the first and 
second printing units are printing a colored image on both sides of a running paper web. 

10 Although this embodiment of a printing unit arrangement according to the present 

invention involves a more sophisticated control system for controlling the three motors of 
the second printing unit compared to the one described herein before, it, at the same time, 
provides for a much higher flexibility with respect to the pagination of a print job which is 
run on the printing press, because the possibility of a flying imprinter operation on both 
15 sides of the running paper web does not require a pre-selection and cumulation of specific 
pages of print jobs which are associated with the flying imprinter operation in the pre-press 

stage. 

According to an exemplary embodiment of the invention, the printing unit arrangement 
20 further comprises a third printing unit, the third printing unit including a first plate 

cylinder, a first blanket cylinder associated with the first plate cylinder, a second plate 

cylinder, a second blanket cylinder associated with the second plate cylinder, the second 
blanket cylinder being mechanically coupled to the first blanket cylinder, a first drive 

motor for individually driving the first plate cylinder, a second drive motor for individually 
25 driving the second plate cylinder and a third drive motor for driving the first and second 

blanket cylinders. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention together with additional objects and advantages thereof will be best 
understood from the following description of specific exemplary embodiments when read 

in connection with the accompanying drawings, m which: 

Fig. 1 is a schematic top view of a printing unit according to the present invention, 

Fig. 2 is a schematic side view of a first embodiment of a printing unit arrangement 

according to the present invention, in which the flying imprinter operation is 
performed by means of two printing units in which three of the cylinders are 
mechanically coupled and axe commonly driven by one drive motor and one of 
the plate cylinders is separately driven by a second drive motor,, 

Fig. 3 i s a schematic top view of an imprinter printing unit according to the present 

invention, in which the two blanket cylinders are coupled via meshing gear 
wheels and driven by a first drive motor, and each of the associated plate 
cylinders is individually driven by an associated own drive motor, and 

Fig. 4 is a schematic side view of a tower arrangement according to the present 

invention, in which two printing units of the type shown in Fig. 3 are located 
above printing units in which all cylinders are" driven by only one common 
drive motor, in order to perform a flying imprinter operation on both sides of 

the running paper web. 


SUMMARY OF THE INVENTION 

As it is shown in Fig. 1 and 2, a printing unit arrangement 1, which is preferably arranged 
in form of a tower of printing units, but may also be arranged in a horizontal orientation, 
comprises at least one first printing unit 2a, having a first and second plate cylinder 4, 6 
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and a first and a. second blanket cylinder 8,10, which are associated with the first and the 
second plate cylinder 4, 6, respectively. 

As it can further be seen from Fig. 2 all cylinders of the printing unit 2a are mechanically 
5 coupled via r^gsbing gear wheels and are commonly driven by one drive motor 12, in order 
to print a : colored image on both sides of a running paper web 14 which is passing through 
the nip formed between the two blanket cylinders 8,10 of the printing unit 2a. As it is 
further indicated in Fig. 2, each printing unit arrangement includes preferably four identical 
printing units 2a, 2b, 2c, 2d of the afore-mentioned type, which are located on top of each 
10 other, in order to print a multicolor image, preferably a 4/4-image onto both sides of the 
web 14. 

As it can be seen from Fig, 1 and Fig. 2, the printing unit arrangement 1 of the present • 
invention further comprises a second printing unit 16a which includes a first and a second 
15 plate cylinder 24,26 and a first and a second blanket cylinder 28, 30. The first plate 

cylinder 24 and the first and the second blanket cylinders 28, 30 are mechanically coupled 
via meshing gear wheels 34,38 and 40, and are commonly driven by a first drive motor 42 
via a drive gear wheel 44, The second printing unit 16a further includes a second drive 
motor 46, which individually drives the second blanket cylinder 26 via meshing gear 
20 wheels 48 and 50. 

As it is indicated by the dashed lines in Fig, 2, the second plate cylinder 26 can be engaged 
and disengaged with the associated second blanket cylinder 30, in order to perform a flying 
imprinter operation of the second printing unit 16a. 

25 

As it is further shown in Fig. 2 a third printing unit 16b, which is preferably of the same 
type as the second printing unit 16a, is located on top of the second printing unit 16a. As it 
is indicated by the dashed lines and by the full lines of the second plate cylinder 26 of the 
printing unit 16a and 16b, the second plate cylinders 26 are engaged and disengaged with 
30 their associated blanket cylinders 30 in alternation, while the web 14 is pas sing through the 
nip formed between the first and second blanket cylinders 28 and 30 of each unit 16a, 16b, 
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in order to perform a flying imprinter operation in which two different images are printed 
onto the right side of the web 14 shown in Fig. 2. 

The afore-described design has the advantage that only eight motors 12,42 and 26 are 
5 needed to provide for a 4/4-print job with a flying edition change or a flying change of a 
spot color to be printed as a fifth color to the right side of the web 14 in Fig. 2. 

According to another embodiment of the invention, which is shown in more detail in Fig. 3 
and 4, the second and third printing units 16a, 16b are formed by imprinter printing 
10 units 116a and 116b in which all together three drive motors are used for driving the plate 
and blanket cylinders of each unit. 

As it is shown in Fig. 3, the second and third printing units 116a, 1-16b include a first and a 
second plate cylinder 124 and 126 and an associated first and second blanket cylinder 128 
15 and 130. The first and second plate cylinders 124, 126 are each individually driven by an 
associated first and second drive motor 141, 146, respectively. The first and second drive 
motors 141,146 may be directly driving into the drive shafts of the first plate cylinder 124 
and second plate cylinder 126, respectively, or may be driving the cylinders 124, 126 via 
drive gear wheels or timing belts or gear boxes (not shown). 

20 

The first blanket cylinder 128 and the second blanket cylinder 130 are mechanically 
coupled via meshing gear wheels 138, 140 and are commonly driven by a third drive 
motor 143, which may drive either directly into one of the drive shafts of the cylinders 128, 
130 or may drive into the drive gear wheels 138,140, e. g. via a further gear wheel or a 
25 timing belt or a gear box (not shown). 

As it is further indicated by the dashed lines and the full lines associated with the first and 
second plate cylinders 124, 126 of the printing units 116a, 116b, each of the first and 
second plate cylinders 124,126 may be engaged and disengaged with its associated blanket 
30 cylinder 128, 130, while the web 14 is passing through the nip formed between the two 
blanket cylinders 128, 130 when the printing press is in operation, in order to provide for a 
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flying im pr inter operation on both sides of the running web 14. As it is further indicated by 
the position of the dashed lines and full lines of the first and second plate cylinders 124, 

126 in Fig. 4, the corresponding plate cylinders which are located on the same side of the 
web 14, i. e. the first plate cylinders 124 of the lower and the upper printing units 116a, 

5 116b are engaged and disengaged with their associated blanket cylinders 128 in alternation, 

in order to provide for on the run edition changes or changes of the spot color to be printed 
onto the web, while the web is passing through the nip formed between the two blanket 
cylinders 128, 130 of each of the printing units 2a to 2d, 116aand 116b. 

10 For performing a flying edition change, the first plate cylinder 124 of the lower printing 
unit 116a may be disengaged from its associated blanket cylinder 128 while the printing 
press is in operation, may be slowed down to a stop by controlling the associated first drive 
motor 141, respectively, and may then be equipped with new printing plates for another . 
edition and may afterwards be reaccelerated up to press speed to be reengaged with its 
15 associated first blanket cylinder 128 again. 


The same may apply to the second blanket cylinders 126 of the printing unit 116a, 116b for 
perfor ming an image change on the other side of the web 14, while the press is in 
operation. 

Q 20 

^ Due to the combination of the single drive printing units 2a to 2d and the 3-motor drive 

printing units 116a, 116b, a printing unit arrangement 1 is obtained, which employs a 
reduced number of drive motors 12,141,143,146, while it is at the same time highly 
flexible with respect to edition changes and spot color changes. 

25 

Moreover, it is also conceivable that instead of using printing units 2a to 2d in which all of 
the cylinders 4, 6, 8 and 10 axe mechanically coupled via meshing gear wheels and are 
commonly driven by a single drive motor 12, each of the cylinder couples 4, 8, and 6, 10 
may be individually driven by its own individual drive motor (not shown), which may 
30 either drive into the drive gear wheels of each plate cylinder 4, 6 of each couple, 

respectively, or, in order to obtain a more advantageous drive dynamics may drive into 
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each of the drive gear wheels of the blanket cylinders 8, 10, respectively. In this 
embodiment, which provides for an easier set up and registration of die entire press in 
of a plurality of printing units, the two blanket cylinders 8 and 10 are not coupled via 
meshing gear wheels, in order to provide for an independent registration of each print 
couple 4, 8 and 6, 10 by its associated drive motor, respectively. This embodiment is 
indicated by the dashed lines shown in printing unit 2d in Fig. 4. 
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